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INTRODUCTION
Once viewed as a valuable legacy of Colorado's mining
origins, a number of old mining sites in the state are now the
subject of multimillion dollar lawsuits filed by the state of
Colorado against past and present owners. For example, the state
t
alleges that mining activities dating back to 1878 at the Idarado
Mine in southwestern Colorado near the town of Telluride have
contaminated ground water, harmed aquatic life in adjacent
surface streams, and degraded air quality. Wastes from the Eagle
Mine, located eight miles from Vailr Colorado, are thought to
have significantly reduced the aquatic populations in the Eagle
River at that location. The Yak Tunnel/California Gulch site
near Leadville, Colorado is said to be the source of acid mine
drainage into the Arkansas River, local ground water contami
nation, and contaminated particulates in the air.1
Suits have been brought to recover for damages to natural
resources caused by release of hazardous substances from these
sites and others, and to recover all costs of remedial action
needed to clean them up. Such actions are authorized by the
Comprehensive Environmental Response, Compensation and Liability
Act (CERCLA), often referred to as "Superfund," passed by
Congress in 1980 in reaction to the disclosure of severe damage
caused by chemical wastes dumped into Love Canal in upstate New
York years before. Concern that other abandoned sites might be
causing similar damage prompted Congress to establish procedures
for identifying and cleaning up such sites. Several states,
including Colorado, are using this law to target old mining and
processing sites.
Congress also has been concerned with the problem of newly
generated solid and hazardous wastes. With the Resource
Conservation and Recovery Act (RCRA), passed in 1976, Congress
established a comprehensive regulatory scheme for such wastes.
However, because of uncertainty about how to treat mining wastes,
Congress asked the Environmental Protection Agency (EPA) to
undertake a special look at the wastes generated during the
mining, milling, and processing phases. EPA submitted its report
to Congress on mining and milling wastes on December 31, 1985 and
announced its intention to regulate mine wastes as solid wastes
rather than hazardous wastes.
The general issue of mine waste management has important
economic consequences for the mining industry. This paper
focuses on the metals mining sector. By way of background, the
general subject of wastes from mining is addressed first. Most
of this material is drawn from the 1985 EPA report to Congress.
Next, the two key federal laws—RCRA and CERCLA—are examined,
with special reference to their effect on mining. Finally, the
issues of mine waste regulation and natural resource damage suits
are considered in more detail.
There is little question that government involvement in the
management of mining wastes is here. However, the shape and
extent of that involvement still has not been finally deter
mined. Hopefully, government action will be proportionate to the
real need for such involvement and will address the special
problems posed by such involvement.
THE NATURE OF THE PROBLEM
The mining, milling, and processing of metallic ores produce
enormous quantities of waste materials. The EPA report to
Congress estimates that the mining and beneficiation of metallic
ores between 1910 and 1981 produced nearly 41 billion metric tons
of tailings and mine wastes.2 In 1982 alone, 438 metal mines
generated an estimated 926 million metric tons of waste.3
The actual metallic content of the ore being mined is
typically very small. Copper, for example, is mined at a grade
of about .6 of one percent. Thus, as the Bureau of Mines has
pointed out, 420 units of material must be handled for every one
unit of marketable material that is produced. Just to gain
access to the ore deposit, the overburden or other surrounding
rock must be removed. The beneficiation process generates
tailings which must be contained in settling ponds. Tailings and
other low grade ore may be subjected to leaching techniques
involving the use of acid to extract the metallic content. Once
this process is complete, these materials are waste. EPA
estimates that the waste rock created in gaining access to the
ore deposits constitutes about 44 percent of the mining wastes
generated annually; tailings after beneficiation account for
about 33 percent of the annual mining wastes; and the waste
materials left after leaching activities constitute the
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Total 408 307 211 926
Source: EPA Mine Waste Report, Table ES-1,
remainder.4 ^he copper segment accounts for more than half of
all mine wastes generated by metallic mining and beneficiation.
See Table 1.
The quantities of waste involved are impressive. Of greater
direct interest, however, is whether these wastes present a
problem for human health and the environment such that some kind
of governmental control over their management is warranted.
These wastes are already subject to an array of federal and state
regulatory controls. When Congress enacted the Resource Conser
vation and Recovery Act in 1976, it was sufficiently unsure of
the need to directly regulate mining wastes that it ordered EPA
to study the problem. EPA finally produced a report on mining
and milling wastes in December 1985.
In analyzing the potential danger to human health and the
environment from mining wastes, the report begins by noting that:
Mining wastes may contain constituents,
such as heavy metals, other toxic elements,
radionuclides, cyanide compounds, and
asbestos, that may be dangerous to human
health and the environment. In addition,
some mine wastes are corrosive (acidic) and
others have a high potential for forming
acid.5
Based on standards established for determining hazardous waste
characteristics, EPA estimates that 61 million metric tons
of mining waste generated annually are hazardous. Although this
is less than five percent of all mining wastes generated
annually, it is roughly the same amount as all other hazardous
waste from all other industrial sources produced each year.6
Most of these mining wastes classified as hazardous come from
4
copper dump leach operations (82 percent). Also identified as
potentially hazardous are 23 million tons per year of cyanide-
containing wastes, 95 million tons per year of wastes with high
acid formation potential, and 182 million tons per year of copper
leach dump wastes with potential for releasing toxic metals and
acidic liquids.? See Table 2.
Still unanswered is the question of the actual risk to human
health and the environment posed by these hazardous wastes. The
report points out that hazardous materials may migrate off the
mining site as a result of releases from surface impoundments or
from seepage into underlying ground water.8 it cites examples of
such occurrences based on its own studies and the studies of
others.9 As part of its risk assessment, EPA is now studying
release rates, exposure pathways, and possible effects on human
health and the environment.
The report also presented EPA cost estimates based on
two different assumptions regarding the kinds of waste that would
be considered hazardous and four different regulatory
"scenarios.n^0 As shown in Table 3, the larger waste group
causes 80 percent of all mine facilities to be regulated, invol
ving 90 percent of all mine wastes. Dependent on the assumptions
employed, the additional annual cost of such regulation ranged
from a low of $7 million to a high of $854 million.11 Within
each of the two waste groups it is evident that the types of
regulatory controls affect the total cost of compliance dramati
cally. Increasing the kinds of wastes regulated produces an even
TABLE 2
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TOTAL 50 11.2 182 9.3
Source: EPA m.ine Waste Report, Table 4-18
TABLE 3
Numbers of Potential RCRA Mine Facilities and
Quantities of Hazardous Waste in EdA Cost Study,













































































Source: EPA Mine Waste Report, Table 5-3.
more dramatic effect on the costs of compliance. See Table 4.
The copper industry would be the most affected of all the
metal mining segments "because of the extremely large quantities
of waste and the relatively high proportion of total waste that
is of potential concern, particularly in the dump leaching and
milling operations."*2 Total costs for different metal sectors
in Table 5.
The EPA study also considered the effect of compliance costs
on the operating costs for five metal segments. Under the
highest-cost scenario, the incremental compliance costs would
average about 20 percent of current operating costs for the
lead segment on the low end, to 120 percent of the current
operating costs for the copper segment on the high end.13 on the
other hand, assuming the minimum regulatory controls are applied
to the larger waste group, compliance costs average from about
one to five percent of facility operating costs. See Table 6.
Because of the variation among individual mine sites, the
EPA report also presents information showing the range of
compliance cost effects on individual facilities for the two
scenarios. Under the high-cost scenario the annualized costs of
compliance vary from a low of $600,000 for a typical silver
mining facility, to a high of $35 million per year for a typical
copper mining facility. For the highest-cost copper mining
facility, the annualized cost is estimated at $190 million.H
The EPA report offers three "principal findings" regarding
costs. First, the compliance costs associated with imposing
TABLE 4
Potential Total Cost For Metal Mining Industrya









































A Industry segments include: copper, lead, zinc, gold, and silver,
B Lifetime costs (1985 dollars), not discounted, including: closure and
30 YEARS POST-CLOSURE COSTS FOR EXISTING WASTES; OPENING AND MANAGING
A NEW WASTE MANAGEMENT FACILITY FOR 15-YEAR FUTURE OPERATIONS; CLOSURE
AT END OF 15TH YEAR; POST-CLOSURE MANAGEMENT FOR 30 YEARS,
c Discounted Present Value of Lifetime Costs, as listed in note (b),
Real discount rate of 9,0 percent,
D Lifetime Costs Annualized over 15-year future mine production period
USING A REAL DISCOUNT RATE OF 9.0 PERCENT.
Source: EPA Mine Waste Report, Table 5-4.
TABLE 5
Potential Total Costsa For Selected Metal Mining Sectors
Under Various RCRA Regulatory Scenarios
Subtitle C Tailored Standards
Sector 1A IB 2A 2B_







































A Lifetime cost (1985 dollars), not discounted, including: closure and
30 YEARS POST-CLOSURE COSTS FOR EXISTING WASTES; OPENING AND MANAGING
A NEW WASTE MANAGEMENT FACILITY FOR 15-YEAR FUTURE OPERATIONS; CLOSURE
AT END OF 15TH YEAR; POST-CLOSURE MANAGEMENT FOR 30 YEARS,
B Lifetime costs annualized over 15-year future mine production period,
USING A REAL DISCOUNT RATE OF 9, /O I
Source: EPA Mine Waste Report, Table 5-5,
TABLE 6
Potential Incremental RCRA Compliance Costs





































































A Direct costs of mine product are based on sector averages of current
CASH OPERATING COSTS FOR FACILITIES, AS ESTIMATED BY CHARLES RlVER
Associates for EPA, Costs do not include facility-level capital
INVESTMENT, DEPRECIATION, INTEREST EXPENSE, OR CORPORATE OVERHEAD.
Source: EPA Mine Waste Report, Table 5-7.
regulations under RCRA would be substantial. Under the lowest
possible cost scenario, the annual compliance costs for the metal
mining industry would be $7 million. The highest-cost scenario
skyrockets that figure to $854 million per year.15 Second, as
these figures suggest, the costs vary markedly among the
different regulatory scenarios. Third, the additional cost
incurred by broadening the group of wastes regulated is
substantial, at least two to three times as costly for the same
regulatory measures, and the increase becomes more substantial as
the degree of control is expanded.
THE REGULATORY SCHEME FOR MINING WASTES
Waste materials from mining are subjected to an array of
regulatory controls.16 Regulation of new wastes is the focus of
the Resource Conservation and Recovery Act (RCRA), enacted by
Congress in 1976 and substantially amended in 1984.17 The
Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA)18 establishes a program addressing problems
associated with existing waste disposal sites. The extent to
which these two federal statutes apply to the metals mining
industry has yet to be finally determined. In this section the
general framework of these statutes is presented. Provisions
directly affecting the mining industry are discussed in more
detail.
Resource Conservation and Recovery Act
In 1976 Congress, having addressed the problems of air and
water pollution, turned its attention to the land. By limiting
the release of certain pollutants into the air and water,
Congress had, of course, encouraged their disposal on the
ground. With RCRA, Congress sought to "close the circle." The
management of solid waste materials is handled in one part of the
statute. A separate section addresses the management of
hazardous wastes.
The solid waste management program is primarily intended to
encourage better methods of solid waste disposal. EPA will
provide technical and financial assistance to the states which
establish acceptable programs. EPA has established "criteria"
and "guidelines" which set out the manner in which solid wastes
should be disposed. The applicability of this part of RCRA to
mining was considered in the 1982 case of Chemical Manufacturers
Association v. Environmental Protection Agency.19 The District
of Columbia Circuit Court noted that RCRA defines "solid waste"
as including "discarded material... resulting
from... mining...operations."20 It went on to uphold EPA's
action which included mining waste in its criteria for
controlling areas designated as "open dumps." Since such open
dumps are prohibited under the EPA criteria, mine and mill sites
must comply with practices required of sanitary landfills.
However, several types of mining and milling wastes are
exempted from regulation under the solid waste program. Of major
importance, an exclusion is provided for "overburden resulting
from mining operations intended for return to the mine site."21
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Also excluded are operations subject to the hazardous waste
regulation portion of RCRA and point source discharges subject to
a permit under the Clean Water Act.22
Hazardous waste regulation under RCRA is a mandatory
program, reflecting the special concern of Congress with such
materials. Hazardous waste is defined in RCRA as waste
which because of its quantity, concentration
or physical, chemical or infectious charac
teristics may (a) cause or significantly
contribute to an increase in mortality or an
increase in serious irreversible, or incapac
itating reversible illness; or (b) pose a
substantial present or potential hazard to
human health or the environment when im
properly treated, stored, transported, or
disposed of, or otherwise managed.2^
The system of control established by RCRA for such waste often is
referred to as "cradle to grave" because all hazardous wastes
.must be carefully managed throughout their life cycle.
Under RCRA, EPA is to identify and list hazardous wastes to
be controlled. EPA must establish regulations governing the
manner in which generators and transporters are to handle and
track such wastes. Facilities for the treatment, storage, or
disposal of hazardous waste are subjected to comprehensive
performance standards. Controls are implemented by a permit
system administered either by the states or by EPA. Hazardous
wastes can be handled only at facilities operating under a RCRA
permit.
RCRA's hazardous waste provisions have not been applied
to most mining wastes because of the temporary exclusion author
ized by Congress in 1980 (the Bevill Amendment).24 This ex-
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elusion was enacted in response to proposed EPA regulations
implementing the hazardous waste provisions of RCRA which,
although specifically excluding "overburden resulting from mining
operations and intended for return to the mine site," would have
included any wastes from mining determined to be ignitable,
corrosive, reactive, or EP toxic. The 1980 Amendments prohibited
EPA from regulating solid waste from the "extraction, bene-
ficiation, and processing of ores and minerals, including
phosphate rock and overburden from the mining of uranium ore"
under the hazardous waste provisions of RCRA until at least six
months after it completes two studies required by the 1976 and
1980 Acts.
Section 8002(f) of the 1976 Act directed EPA to conduct a
study of the "adverse effects of solid wastes from active and
abandoned surface and underground mines on the environment,
. ..." The study was to consider the effects of such wastes on
humans, water, air, health, welfare, and natural resources. It
was also to consider the adequacy of practices currently employed
by the mining industry to prevent or mitigate adverse effects in
the disposal of such wastes. Alternative disposal methods and
the cost of these methods also were to be considered. No
completion date was established for this study.
The 1980 Act included a new provision (Section 8002(p))
requiring a "detailed and comprehensive study on the adverse
effects on human health and the environment, if any, of the
disposal and utilization of solid waste from the extraction,
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beneficiation, and processing of ores and minerals,...." This
study was to be done "in conjunction with" the subsection (f)
study. Specific items to be analyzed include: (1) the sources
and volumes of such materials generated per year; (2) the present
disposal and utilization practices; (3) potential danger, if any,
to human health and the environment from the disposal and reuse
of such materials? (4) documented cases in which danger to human
health or the environment has been proved; (5) alternatives to
current disposal methods; (6) the cost of such alternatives; (7)
the impact of those alternatives on the use of phosphate rock and
uranium ore, and other natural resources; and (8) the current and
potential utilization of such materials. As mentioned, this
report was completed in December 1985.
In late 1980 EPA published an interim rule interpreting the
scope of the exclusion as encompassing solid waste from the
exploration, mining, milling, smelting, and refining of ores and
minerals but as not applying to other wastes "such as spent
solvents, pesticide wastes, and discarded commercial chemical
products, that are not uniquely associated with these mining and
allied processing operations."25 Thus, mining is currently
subject to RCRA hazardous waste regulation for what are termed
"non-indigenous" or non-unique wastes which meet the hazardous
waste criteria.
In 1984 Congress enacted major revisions to RCRA known as
the Hazardous and Solid Waste Amendments of 1984.26 Section 3004
(x) provides that if mining wastes do become subject to hazardous
11
waste regulation, EPA is authorized to modify a nuraoer of
provisions relating to disposal practices
to take into account the special character
istics of such wastes, the practical diffi
culties associated with implementation of
such requirements, and site-specific charac
teristics, including but not limited to the
climate, geology, hydrology and soil chemis
try at the site, so long as such modified
requirements assure protection of human
health and the environment.27
By way of explanation the Conference Report accompanying the
legislation states:
This Amendment recognizes that even if some
of the special study wastes [which include
mining wastes] are determined to be hazardous
it may not be necessary or appropriate
because of their special characteristics and
other factors, to subject such wastes to the
same requirements that are applicable to
other hazardous wastes, and that protection
of human health and the environment does not
necessarily imply the uniform application of
requirements developed for disposal of other
hazardous wastes.28
In October 1985 EPA issued a proposed rulemaking that
would redefine the scope of the mining waste exclusion.29 with
respect to processing wastes, EPA proposes to exclude only
certain large-volume processing wastes "such as slag from primary
metal smelters and elemental phosphorous plants, red and brown
muds from bauxite refineries, and phosphogypsum from phosphoric
acid plants."30 These wastes would be further studied to
determine if regulation is needed. All other processing wastes
determined to be hazardous would be brought under full RCRA
regulation.
On June 30, 1986 EPA announced its intention not to regulate
12
the mining wastes studied in its 1985 Report to Congress as
hazardous wastes under Subtitle C of RCRA.31 Rather it intends
to establish a regulatory program under Subtitle D, the solid
waste provisions. The decision not to treat these mining wastes
as hazardous was based on the agency's determination that, given
the large volumes of material and the relatively low level of
hazard associated with the wastes, hazardous waste regulation
would be too inflexible and would impose unreasonable costs on
mining operations.
At this point the outline of the Subtitle D program is
vague. The present EPA role under Subtitle D centers around
establishing performance standards for the handling of solid
wastes. The implementation of the program rests with the
states. There is no EPA enforcement authority. To develop the
proposed mine waste program EPA will have to establish standards
oriented to mining operations. The agency intends to ask
Congress for oversight and enforcement authority under Subtitle D
to assure the effectiveness of its program.
To summarize RCRA's effect on the metals mining industry,
mining waste falls within the statutory definition of solid
waste. A mine or mill not meeting EPA-established criteria will
be classified as an open dump and must be closed. Mining
overburden is specifically excluded from regulation under this
program. EPA has now decided to treat wastes from mineral
extraction and beneficiation as solid waste rather than hazardous
waste. Thus criteria for the handling and disposal of such
13
wastes will be established by the EPA but the primary
responsibility for implementing the program will rest with the
states.
Other wastes associated with metals mining may be regulated
as hazardous. Thus hazardous materials "not uniquely associated
with...mining...operations" will be subject to RCRA Subtitle C
regulation. Moreover, EPA has indicated its intention to
regulate much of the waste associated with mineral processing
under Subtitle C.
Comprehensive Environmental Response, Compensation, and Liability
Act
The Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA)32 expands the scope of hazardous
waste regulation in several respects. In large part it is
concerned with the problem of releases of hazardous substances
from abandoned disposal sites such as occurred at Love Canal. It
requires all such sites to be reported. These sites are then to
be evaluated to determine those requiring remedial action. A
National Priority List of sites is to be established. Emergency
response as well as abatement authority is provided to deal with
actual or threatened releases of hazardous substances. Liability
for the costs of a remedial action, an emergency response, or
damage to natural resources is extended to any owner or operator
of a facility from which there is a release or threatened
release, prior owners and operators, persons arranging for the
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disposal of the substance, or persons transporting the
substance. A fund of money is established (Superfund) from a tax
on oil and certain chemicals to be used in the cleanup of
hazardous sites.
An analysis of CERCLA's relation to mining begins with an
examination of the substances subject to its provisions. CERCLA
is concerned primarily with "hazardous substances." These are
defined by reference to hazardous designations under other laws
including the Clean Air Act, the Clean Water Act, the Toxic
Substances Control Act, and RCRA.33 jn reference to RCRA, the
definition states: "but not including any waste the regulation of
which under [RCRA] has been suspended by Act of Congress."
The Eagle-Picher case34 involved the question whether mining
wastes can be considered hazardous substances under CERCLA. The
Circuit Court noted that Congress had temporarily excluded mining
waste from regulation under RCRA, but, nevertheless, concluded
that a hazardous substance may be governed by CERCLA if it
qualifies under any of the referenced statutes. The Court
pointed out that,
[a]t the conclusion of [the definition
section], a general exception from the
definition of "hazardous substance" is carved
out for petroleum and natural gas products.
Had Congress intended to create a similarly
broad exception for mining wastes and fly
ash, the Legislature readily could have
placed that exception alongside the petroleum
and natural gas exceptions.35
To the argument that this interpretation renders the exclusion
language meaningless since virtually all mining wastes contain at
15
least trace elements of substances identified as hazardous under
other statutes, the Court responded that there was nothing in
either the legislative or administrative record establishing this
fact.
Moreover, the Circuit Court went on to note that mining
wastes would qualify as either a pollutant or a contaminant, and
thus be subject to certain of CERCLA's provisions. Under Section
104, releases of "any pollutant or contaminant which may present
an imminent and substantial danger to the public health or
welfare are subject to federal remedial action. This section
includes a definition of "pollutant or contaminant" that
emphasizes effects on human health.36 once again there is a
specific exclusion for petroleum products. Consequently,
releases of pollutants or contaminants from mining wastes
presenting an imminent and substantial danger to the public
health or welfare are within the reach of CERCLA.
The petitioners in Eagle-Picher were objecting to the
inclusion of a number of mining and milling sites on the National
Priority List.37 This list includes those sites determined to be
most in need of remedial action to prevent releases endangering
the public health or welfare. In a separate but related
decision, the Federal Appeals Court had considered the method
ology used by EPA in determining which sites to list.38 The
mining industry had objected to the use of a modeling device
known as the Hazardous Ranking System (HRS) because it was
intended to evaluate chemical waste sites rather than mining
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sites, and thus failed to adequately consider the low concentra
tion of hazardous substances in mining wastes.39 The Court
concluded that EPA's approach to listing sites, including its use
of the HRS model, was a reasonable interpretation of its respon
sibilities under CERCLA.
Released of hazardous substances into the environment from
mining sites must be reported to a federal information center
(the National Response Center). EPA has established a list of
hazardous substances and defined quantities which, if released,
must be reported. It is the responsibility of the site owner to
clean up the release. CERCLA authorizes the federal government
to respond if necessary.40 The National Contingency Plan sets
out the general approach to be taken in addressing emergency
responses as well as long-term cleanup efforts. EPA is author
ized to seek court-ordered abatement relief in event of an
"imminent and substantial endangerment to the public health or
welfare or the environment because of an actual or threatened
release of a hazardous substance from a facility."41
The liability issue under CERCLA has been a major point of
contention. The statute itself does not expressly establish any
standard. However, the courts have uniformly agreed that
Congress intended to impose a "strict liability" standard—that
is, one in which the individual is held responsible for harm
irrespective of whether he acted reasonably. Section 107 of
CERCLA identifies four classes of persons who may be held liable
for release of hazardous substances: (1) owners or operators of
17
a facility from which the hazardous substance was released; (2)
persons who owned or operated the facility at the time of the
hazardous substances were disposed of; (3) persons who arranged
for the transportation, treatment, or disposal of the hazardous
substance; and (4) persons transporting the hazardous substance.
Any or all of these persons may be held liable for any response
costs incurred by either the state or federal government. Except
in cases involving willful negligence, the responsible party is
liable for cleanup costs and damages up to a limit of $50
million. In situations involving multiple parties, the courts
generally have been willing to permit application of a "joint and
several" liability standard under which an action may be taken
against any one of the parties for all the costs involved.42
Section 107 also authorizes either the federal government or
the states to seek recovery of damages for "injury to,
destruction of, or loss of natural resources,...." Any damages
recovered are to be used to "restore, rehabilitate, or acquire
the equivalent of such natural resources...." Natural resources
are defined as "land, fish, wildlife, biota, air, water, ground
water, drinking water supplies, and other such resources belong
ing to, managed by, held in trust by, appertaining to, or
otherwise controlled by the United States..., any State or local
government, or any foreign government."43 a substantial number
of suits have been filed under this provision, including six
filed by the State of Colorado involving mining and milling
sites. In December 1985 the Department of the Interior issued a
18
proposed rulemaking regarding procedures for assessing natural
resources damages as required under Section 301(c). Because of
the potential significance of these natural resource damage cases
to the mining industry, this part of CERCLA will be discussed at
greater length below.
In summary, CERCLA seeks the identification and cleanup of
sites containing hazardous substances the possible release of
which threatens public health and welfare. Mining and milling
sites are subject to the provisions of CERCLA. Strict liability
for costs resulting from releases of hazardous substances from
such sites may apply to a broad class of people associated with
such sites. A number of mining and milling sites have been
placed on the National Priority List. States such as Colorado
also have filed suits seeking damages for injury to natural
resources caused by releases from mining and milling sites. The
significance of CERCLA to the metallic mining industry is
evident.
DISCUSSION OF SELECTED ISSUES
The surge of concern about hazardous wastes in recent years
appears likely to have a major impact on the mining industry.
The mining process generates enormous quantities of waste. In
the past this waste often was not well-managed. Management
practices today are much improved, in substantial part because of
the various federal and state regulatory controls. Nevertheless,
the hazardous characteristics of certain mining-related wastes
19
are now the subject of considerable attention. Of many possible
issues, two are discussed here: assessment of damages to natural
resources and the proposed EPA regulation of mining wastes.
Damages to Natural Resources
There are a number of lawsuits pending under the provision
of CERCLA concerned with damage to natural resources. In December
1985 the Interior Department issued its proposed guidelines for
assessing the cost of such damages.44 The proposed process calls
for (first) documenting the injury, (second) measuring the
effects of the injury, and (third) determining the damages to be
claimed. Injury to resources is defined, where possible, with
reference to established EPA standards under legislation such as
the Clean Air Act, the Clean Water Act, and the Safe Drinking
Water Act. Damage is to be measured based on the difference
between the condition of the resource before the release and its
condition afterward. Eight alternative economic methodologies
are presented as potentially usable for determining the damage
costs.45
Assessment of such damages resulting from mining activities
presents several problems. Although the release causing the
damage must have existed after passage of CERCLA in 1980. In the
mining-related situations the effects on natural resources are
likely to have accumulated over a number of years. Damages in
historic mining districts may easily go back more than 100
years. Such damages are to be assessed in relation to a pre-
mining baseline. In such instances, the baseline condition is
20
obviously uncertain.
Such areas often have had a large number of mining
activities historically. In most situations there will be no way
to determine which activities have actually caused any particular
damage. For example, one case in Colorado involving damage to
natural resources caused by mine drainage through a tunnel system
into the Arkansas River may involve as many as 500 parties with
ownership and other interests in the tunnel system.46 Moreover,
in some cases the current owners of the mining properties may not
have been the ones involved in the activities causing the damage.
The large quantities of mining waste constitute another
problem. To restore the natural resources at these old mine
sites it will be necessary to engage in massive movement of old
tailings. Removal of contaminated subsurface materials may also
be necessary. Reestablishment of vegetation in these areas is
difficult because of climate and lack of topsoil. The remedial
activities proposed by the state of Colorado for the Eagle mine
involve a ten-year plan for removal of old materials. It's not
clear where those materials would be taken.
The potential massive liability associated with old mining
sites has sharply curtailed interest in obtaining exploration and
development rights by new parties. Consequently these historic
mining areas are effectively off limits for new exploration
activity.
In the case of the Idarado Mining and Milling Complex the
state of Colorado has analyzed six alternative actions ranging
21
from total removal of all mine waste materials and all materials
(including ground water) not meeting certain standards and
criteria, to doing nothing.47 Under the offsite removal option
the removed materials would be disposed of in Utah, Total cost
of this alternative is estimated to be more than $2 billion. The
work would be accomplished over a ten-year period. The objective
would be to return the site to its natural condition prior to any
mining activities. Other alternatives involving various degrees
of restoration and encapsulation work on-site and not including
offsite removal of materials range from a high cost of nearly $2
billion to a low of about $1 billion.
The state of Colorado has employed a different approach in
evaluating the costs of the environmental damages associated with
the Eagle mine. Three different methodologies were explored.48
First, a property value study in the area of the Eagle mine was
undertaken which showed substantially lower property values in
the area compared to comparable properties in other areas.
Second, a survey was undertaken of current recreation in the area
to determine how much additional use would be made of the area if
it were restored. The additional days of use were valued using
Forest Service user day values. Third, a survey of the
"existence" values or nonuser values was undertaken on a
statewide basis. A contingent valuation methodology was
employed. The results of these analyses indicate that the value
of restoring the Eagle mine site (and, by implication, the other
mining sites) is extremely high. There is need for additional
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analytical work in this area of valuing the benefits of cleaning
up hazardous wastes.4^
It may be expected that litigation in this area will move
ahead more rapidly now that the general procedures for assessing
damages has been announced. Certainly the process will be
clarified and improved as it is applied. At this point it seems
safe to assume that the transaction costs in seeking the damages
are likely to represent a substantial portion of any money
actually recovered for use in restoring or replacing the damaged
resource.
Mining Waste Regulation
Congress and the EPA have been struggling with the problem
of how to regulate wastes associated with the mining process.
Congress specifically excluded wastes associated with oil and gas
operations in RCRA and provided for a study of the mining waste
problem. As affirmed by the courts, Congress did not exclude
mining wastes from the reach of RCRA regulation. EPAfs initial
attempts to subject any mining wastes shown to have certain
hazardous characteristics (i.e. ignitable, corrosive, reactive,
or EP toxic) to hazardous waste regulation were overridden by
Congress with the Bevill Amendment in 1980 which provided a
temporary exclusion for mining waste pending completion of EPA
study.
The major findings of the study, completed in December 1985,
have already been discussed. As a subject of regulation, mining
wastes are distinguished by their enormous quantities, by the
23
management practices used to handle these wastes, by the
relatively low level of hazard associated with most of these
wastes, by the ordinarily isolated location of these wastes, by
the comparatively few incidents of documented damage to human
health and the environment considering the large amounts of waste
material and the number of waste disposal sites, by the
potentially enormous costs associated with regulating these
wastes as hazardous materials, and by the potentially detrimental
effects these costs would have on the metals mining industry in
the U.S. Apparently, EPA found these factors persuasive in
determining whether to regulate mining wastes as hazardous
materials under Subtitle C of RCRA.
EPA's decision in this situation provides a good example of
the way in which the application of risk analysis can affect
regulatory decisions. In its announcement EPA noted that "mining
waste streams generally have lower exposure and risk potential
[than industrial hazardous waste streams] for several reasons."50
These included the fact that mining sites are usually in drier
climates (thus less leaching potential), that mining sites are
generally located in areas with greater depth to underlying
ground water, that mining sites are generally in less populated
areas, and that they are located at greater distances from
drinking water sources. On the other hand EPA does note that
mining sites often are located in "sensitive environmental
settings."51 Balancing the apparently modest threat to human
health posed by mining wastes against the clearly costly measures
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that would be required if these wastes were all to be subjected
to hazardous wastes controls EPA concluded that Subtitle C
regulation "is not warranted at this time."
To move ahead with its announced intention to address mining
wastes under Subtitle Dr EPA must identify acceptable solid waste
disposal practices specific to mining wastes. Much work in this
regard has already been done in connection with its December 1985
report. Operating criteria, including environmental performance
standards, must be developed. The Federal Register announcement
states:
EPA will focus on identifying environmental
problems and setting priorities for applying
controls at mining sites with such potential
problems as high acid-generation potential,
radioactivity, asbestos and cyanide wastes,
EPA will also develop a risk-management
framework to develop appropriate standards as
necessary to protect human health and the
environment. EPA will consider requirements
such as: (1) A range of closure options to
accommodate variable problems such as
infiltration to ground water and exposure
from fugitive dust; (2) options to define
tailored controls, including those
established by the Clean Water Act, to
address problems from runoff to surface
water; (3) options for liquid management
controls such as pretreatment of wastes prior
to disposal, controlled release, or liner
systems; (4) ground water monitoring options
that accommodate site-specific variability;
and (5) a range of clean-up options.52
EPA's role under Subtitle D is primarily technical and
advisory. Only if a state wants EPA funding for its solid waste
program must it follow the criteria and standards for solid waste
management developed by EPA. Consequently, for this program to
work the states must take the lead. EPA intends to seek
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amendments to Subtitle D that will give it necessary oversight
and enforcement authority. Even with this additional authority
the effectiveness of the program will depend on the necessary
commitment of resources by the states.
Under the EPA's announced timetable, the agency intends to
gather the additional technical, economic, and other relevant
information by late 1987. It then intends to propose Subtitle D
criteria specific to mining waste by mid-1988. To achieve these
objectives EPA must itself be prepared to commit sufficient
resources.
CONCLUSION
The legal controls attaching to hazardous mining wastes are
reflective of the priority that has been given in the U.S. to
protecting human health and environmental values. Under CERCLA,
liability for damages to natural resources is being placed on
persons irrespective of their actual responsibility for those
damages. Furthermore the specter of liability for any costs
resulting from a release of hazardous substances extends to
anyone holding an interest in a mining property on which
hazardous substances exist. Almost certainly this possible
liability has chilled interest in becoming involved with such
properties for exploration or development purposes. It seems
doubtful if Congress, in reacting to a Love Canal incident,
had in mind such a result.
EPA's decision to address indigenous mining wastes resulting
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from extraction and beneficiation as a solid waste management
problem rather than a hazardous waste problem appears to be
warranted by the information currently available. Many, if not
most, of the problems associated with such mining wastes are
attributable to inadequate management practices. Relatively
recent federal and state laws already have prompted major
improvements in these practices. Many old sites posing threats
to human health and the environment are being addressed under
CERCLA and others may be remedied either under CERCLA or under
section 7003 of RCRA.53
Without question, there are major benefits to be gained by
preventing additional harm to human health and the environment
from hazardous wastes at old mine sites. Usability of valuable
ground water and surface water resources has been impaired in a
number of locations. Air quality also has been impaired as a
consequence of dust from tailings piles. Cleanup at old sites
causing significant damage coupled with the development of
improved management protection for handling newly generated
wastes should be pursued to help realize those important
benefits. At the same time, these efforts must be continually
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